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SUBJECT: RECOMMENDED BEST MANAGEMENT PRACTICES FOR DAIRIES
AND OTHER ANIMAL FACILITY OPERATIONS IN REGION 1

The evaluation of a dairy or other animal facility operations for
conpliance with water quality regulations requires an in-depth
under st andi ng and anal ysis of not only the physical conponents, such
as manure waste ponds, but al so the managenent of those conponents.
Descri bed bel ow are recommended best management practices (BMPs) for
dairy and other animal facility operations in Region 1. Severa

i ndi vi dual control strategies for manure managenent are identified
for each BMP. Reliance on a single practice is not likely to result
in satisfactory control of manure and potential pollution. Mny
dairies and other animal facility operations in the North Coast
Regi on have i nplenented these BMPs, with inplenentati on dependent on
site-specific conditions. The BMPs and control strategi es have been
ordered to generally reflect cost-effectiveness and applicability to
dairies and other animal facility operations |ocated in Region 1.

1. SEPARATE CLEAN AND CONTAM NATED WATER. Rainfall runoff shoul d not
cone in contact with contam nated water from manured areas or
washdown operati ons.

Di vert clean runoff water from pastures and clean areas from
corral s and hol di ng pens.

Di vert roof runoff from manured areas by guttering and diversions.
M nim ze manured area runoff by adjusting confinenent area fences.

M nim ze manured area runoff by roofing areas with high manure

concentrations.
Met hods for inplenenting these control strategies include providing
roof gutters on existing facilities, altering fencing in confinenent
areas, and construction of water diversion ditches. Roof i ng and
animal housing is relatively expensive when conpared to the cost of
devel opi ng additi onal storage but there are aninmal health and
producti on benefits.

2. | MPROVE WASTE LI QUI DS COLLECTI ON AND STORAGE. Waste |iquids,
i ncl udi ng manure, wash water, and surface runoff from manured
areas, nust by law be diverted to retention ponds and effectively
contained for later renoval. Adequate storage pond size to
contain the expected runoff fromthe wettest winter expected in 25
years as well as the one-day runoff froma 25-year stormis
recommended. This anpbunts to between three and four acre-feet of
wat er for each acre of manured area.
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Si ze retention ponds to nmeet current and planned storage needs.
Si ze retention ponds to provide mninumof two feet freeboard for
desi gn capacity.

Col I ect runoff fromcorrals, holding areas, mlking parlor, and
ot her manured areas.

Contain liquids around renpote feed racks, whey stations, water

troughs, and ot her manured ani mal concentrati on areas.

Mai nt ai n punps, equi pment, and pipelines as required to manage

liquid storage facilities.

Provi de storage ponds with appropriate punping equi pnment and

di sposal areas to maintain mninmmof two-foot freeboard during
W nter storm peri ods.

Devel op spill plan to show that emergency situations can be

handl| ed.
These control strategies can be inplemented with construction of
retenti on ponds, diversion channels, culverts, and gutters. Contro
and collection facilities are | ess expensive than | arge-scal e roofing
i nprovenents.

3. | MPROVE WASTE SCLI DS COLLECTI ON AND STORAGE. Waste solids from
confinenent areas and renote | ocati ons should be contai ned and
stored in a manner that will prevent contact with storm water
runof f .

Si ze storage pits for current and expected future needs.

Scrape confinenent areas before wet season and mi nim ze use during
W nter.

Mai ntai n separator systemif present.

For separated manure and conpost piles, provide storage facilities
with satisfactory drai nage controls.

M nim ze confinement areas (corrals, loafing areas, etc.) to the
extent possible.

Coll ect and store solids fromrenote | ocations (feed bunkers,
wat er troughs, calf bedding, etc.) in storage pits.

Coll ect and retain runoff water fromsolids pits and storage

ar eas.
The consistent use of a tractor-|oader-scraper is necessary to
prevent solids frommxing with rainfall, washdown water, and ot her
liquids. Solids accunulated in alleys and barns should be scarped
daily to weekly, and solids from|oafing areas scraped tw ce yearly.
A separator is partially effective at isolating solids fromliquids.
Ponds receiving separated liquid will still require periodic cleanout
of accunul ated solids.

4. PROVI DE EFFECTI VE WASTE LI QUI DS | RRI GATI ON AND DI SPOSAL. Liquid
dairy waste should be irrigated properly to maximze fertilizer
value and to mnimze potential for causing non-point source
pol lution. Excessive irrigation may create direct runoff of
liquid waste to waterways and i ncrease the waste | oad potentially
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transported with stormmvater runoff. Irrigation during the wet
wi nter nonths is not recomended when the ground is already
saturated and/or there is the |likelihood of rainfall

Avoi d use of pipe discharge systens as they create | ocal over
application resulting in poor pasture, weed problens, and
potential for polluted runoff.

Use custom operator or self-owned equi pnent on a tinely basis for
l'iquid disposal
Adj ust application |ocation and rate to nmeet crop and pasture
demands. As a rule of thunb, between two and four inches of dairy
wast ewat er may be applied annually per acre of good forage crop.
Mai nt ai n di sposal equi pnment properly.
Have functional equi pment available during winter for energency
irrigation disposal. (Wnter irrigation should not be necessary
if waste storage capacity is adequate, the ponds were enptied and
cl eaned before the wi nter season, and clean water diversions are
properly maintained.)
Cl ean retention ponds and di spose of excess |liquids on an annua
basi s.
A wastewater irrigation systemrequires storage facilities, punping
equi prent, main |lines, and hand lines for placenment of gun-type
sprinklers. Labor is required to nove lines, set punp times, nonitor
application rates, and maintain system conponents. Sone high solids
liquid manure will require | arge-clearance punps, valves, and
sprinkler nozzles to minimze pluggi ng and associ at ed nmai nt enance
requirements. For facilities using sand bedding, relatively high
rates of punp wear and mai ntenance shoul d be expected.

5. PROVI DE EFFECTI VE SOLI D WASTE APPLI CATI ON AND DI SPOSAL. Apply
manur e, separated solids, bedding straw, conpost, or other solid
wastes properly to avoid excess that may lead to runoff problens
or crop vigor degradation.

Cl ean storage pits and di spose of solids on an annual basis.
Use custom operator or self-owned equi pnent on a tinely basis.

Adj ust application rate and | ocation to nmeet crop and pasture
demands.

Mai nt ai n di sposal equi pnent properly.
Al ternate di sposal areas on an annual basis to maxim ze val ue of
organic material s.

A truck with broadcast spreader and a | oader tractor are necessary
for effective managenent of significant volunmes of solids. A

contractor may be used for stockpiled solids disposal. The
contractor typically uses nmultiple spreader trucks and | oader for
manure renoval . For slurry manures, a nud cat, slurry punp and tank

trucks are typically used.

6. PROTECT AND ENHANCE EXI STI NG ENVI RONMENTAL RESOURCES. Protecting
and i nmproving existing environnental resources can directly
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enhance surface water quality. Livestock should be prevented from
accessi ng streanms and runoff channel s where wastes can be directly
deposited in the waterway. Livestock traffic quickly erodes banks
and stream bottons, contributing nore sedinent to the waterway.
Vegetated filter strips will help prevent excessive sedi nent from
reachi ng waterways and may help with natural breakdown of dairy
wastes. Filter strips are not very effective in limting nutrient
| oading to receiving waters, so control of manure at the source is
still inportant with these inprovenents. Arnoring confinenent
areas will help mnimze the anobunt of waste exposed to runoff.
Constructed wetl ands may have limted applicability in sone
situations for reducing sediment and nutrient |oading to natural
wat er ways.

Exclude livestock fromriparian areas and drai nages.
Devel op and nmaintain riparian buffer zones.

Construct and maintain filter strips between heavy use areas and
runof f channel s.

Armor confinenent areas to enhance manure coll ecti on and reduce
er osi on.

Arnor and provide for manure and runoff collection at renote
feedi ng and watering areas.
Exclusionary fencing requires materials appropriate to the type of
fence desired. Fencing costs are variable, frominexpensive and
portable electric fences to substantial |ivestock control fences.
Consi der annual mai ntenance requirenents, stock water, channe
crossing, floodgates, trash |oading, and simlar effects when
desi gni ng fencing. Consider livestock and equi pment traffic patterns
when installing fences. Consider devel opi ng encl osures suitable for
short-duration dry season grazi ng managenment in order to retain
econom ¢ productivity, control weeds, and maintain vigor of the plant
comunity.

7. ENHANCE PRODUCTI VI TY OF EXI STI NG PASTURELANDS. | nproving the
productivity of existing pasturelands will realize cost
efficiencies, enhance |livestock productivity, and m ninm ze erosion
and the ampbunt of waste exposed to runoff.

Fertilize under-perform ng pastures.

Apply organic, liquid, or coomercial fertilizers at rates
appropriate for the crop. Liquid dairy waste can be applied to
pastures at 2 to 4 inches per year depending on nutrient val ue.
Solid dairy waste can be applied to pastures at 10 to 40 tons per
acre per year depending on nutrient val ue.

I nterseed or reseed using clovers or other perennial native
pasture grasses to enhance productivity and prevent erosion.

Adj ust ani mal stocking rates to match pasture conditions.
Use appropriate cropping practices.
Devel op cross fencing for grazing nanagenent.
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Control introduced and invasive weeds (star thistle, broom etc.)
by mechani cal and/or chem cal neans.

M ni m ze non-productive barren ground sacrifice areas with
i vestock controls.

Protect herd health and water quality by separating livestock from

muddy, wet, and | ow areas.
Pasture inprovenent may be acconplished nost easily and cheaply by an
annual fertilizer programto enhance productivity of existing plants.
Where necessary, additional desirable species my be devel oped by
interseeding with no-till drill or broadcast and disking. Herd size
and econom cs usually dictate stocking rates. Environmental and
productivity concerns may be difficult to address. Wed contro
efforts should be in proportion to infestation level. Thistle
control is nost cost-effective if small popul ations are not all owed
to establish seed reservoirs or get out of hand. Provide nechanica
and/ or chem cal controls on an as-needed basis, ideally tinmed to
prevent seed dispersal. Sonme |lowquality grasses and weeds (e.g.,
foxtail and Italian thistle) may be voluntarily utilized as forage by
range livestock if swathed and wi ndrowed in the pasture when stil
green and prior to seed set.

8. ENHANCE PRODUCTI VI TY OF CROPLANDS. Cropland in dairying regions
is typically devoted to silage and/or hay production. In the
Mari n- Sonoma dairy belt, the major production styles include
wi nter/spring single-crop dryland, and nultiple-crop irrigated
land using the tertiary quality wastewater fromthe Sub-regiona
(Santa Rosa) Donestic Waste Reclamation Facility. Use of liquid
or solid dairy waste as crop fertilizer will conplenment use of
comrerci al and wastewater fertilizers. The bulk nature of dairy
waste limts the ability to cost effectively transport |arge
di stances, normally restricting use to on-farm or nearby areas.

Sampling of liquid and solid manure, soil, and forage for nutrient
value prior to manure application is inportant when using nultiple
fertilizer inputs in order to adjust the nutrient application rate
for maxi mum beneficial use.

Apply organic, liquid, or commercial fertilizer at rates
appropriate for crop.

Consider fertigation of irrigated crops by blending reclai med
wast ewater wi th other water.

Fertigate during period of rapid crop growh to maxim ze benefits
of applied materials.

Fertigate at an annual rate equivalent to 2 to 4 inches manure
wat er per acre depending on nutrient val ue.

For dryland crop areas, follow practices and rate reconmendati ons
for pasture inprovenent practices.

Apply manure to cropland just before tillage to maxim ze
i ncorporation and mnimze [oss of nutrient due to volatilization
or runoff.
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For fertigation, appropriate liquid manure storage and use facilities
are required. These include an injection punp station capabl e of
variable injection rates of manure water into the existing irrigation
system Special equi pnent or hardware may be needed to handl e manure
solids or to operate with mi nimal wear or potential plugging. For
dryl and applications, manure is spread using normal undiluted |iquid
or solids disposal techniques described in previous BMP sections.

9. MAXI M ZE BENEFI T/ COST RATI O OF WASTE MANAGEMENT PRACTI CES.
Appropri ate waste managenent practices can nmaxi m ze economni ¢
returns to the producer, while neeting pollution control
gui delines. Appropriate manure application rates will mnimze
need for purchased fertilizer, and reduces the chance of pronoting
noxi ous weed growth. The organi c conmponent of agricultural manure
hel ps build soil and provides nutrient benefits over a prol onged
ti me period.
Conduct soil or forage sanpling prior to manure application for
rate adj ustnent.

Conduct sampling of manure solids or liquids for nutrient val ue
prior to application to determ ne the appropriate nutrient
application rate.

Bal ance liquid application rate to crop or pasture needs.

Use manure solids as a val ue-added product such as beddi ng or
retail sale compost.
Managenent tinme is required for adjusting and nonitoring application
rates. Conposting methods require | abor, |and, bulk handling
equi prent, and appropriate pollution controls. Mich of the nutrient
val ue of manure is lost during the conposting process. Evaluation of
| arge-scal e conposting effort should include return on investnent and
| abor, and | oss of crop or pasture production due to |and
requi rements. Excellent publications are available fromthe
University of California Cooperative Extension (UCCE) and ot her
sources for those considering conposting or other alternative
practi ces.

(R1 Dairy BMP Recomrendati ons. doc)
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